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the distribution between  the different  transport modes  in  coastal  areas. A modal  shift 
from  road  to  short‐sea  shipping  has  the  potential  of  realising  goals  of  reducing 
congestion  on  road  infrastructure,  reduce  accidents  in  traffic,  and  most  importantly 
reduce  emissions  of  greenhouse  gases  and  other  pollutants.  Though  a  modal  shift  is 




The  research  done  in  this  paper  aims  at  contributing  to  the  successful  transfer  of 
transport of oil related equipment transported between supply bases on the Norwegian 
coast, given such a shift will be environmentally and financially accepted. 
A  theoretical  study  of  existing  literature  on  short‐sea  shipping  has  contributed  to  the 
identification  of  seven  critical  success  factors  for  successfully  establish  a  short‐sea 


































































































































































































For  many  years,  governments  and  industries  in  coastal  areas  have  tried  to  create  a 
balance between the different modes of transport of freight. Norway is no exception. In 
1979 an article was published in “Drammens Tidende og Buskerud Blad” expressing the 
need  for  a modal  shift  from  road  to  sea,  establishing  shipping  as  the  environmentally 
friendly means of  transport already then (figure 1). More  than three decades  later  the 
issue  of  moving  cargo  from  land‐based  to  water‐based  transport  modes  is  more 
essential  than  ever.  Since  the  1970’s,  several  100  projects  and  researches  have  been 
conducted and numerous reports and articles have been published, both on a national 
and  international  level,  contributing  to  this  statement  that  shifting cargo  from road  to 
sea will  have economic and environmental benefits. The  increasing  concern about  the 





over  the years, which mostly has  resulted  in new reports on how  the  situation  is  and 

































often dependent on  ferry  transits across  the many  fjords, and  is subject  to congestion. 
The  rail  network  is  underdeveloped  to  satisfy  freight  transport  demands,  and  rail 




The  Norwegian  Government  is  currently  preparing  the  next  National  Transportation 
Plan  (NTP)  for  2014‐2023.  NTP  presents  the  government’s  strategies  for  the 
development of transport in the next decade. This work includes analysis on a regional 
and  a  national  level,  and  the  past  4  assessment  of  the  plan  has  emphasised  on  the 





One of  the companies  in Norway who seeks  to capture  the benefits of a modal shift  is 
Grieg  Logistics.  In  April  2010  Grieg  Logistics  established  a  new  project  called  SHIFT 
(Grieg logistics and SHIFT is further presented in section 1.1). Grieg Logistics’ focus on 
increasing shipping in their domestic freight transport is the foundation of the research 
done  in this Master Thesis, and  is conducted  in collaboration with Grieg Logistics. The 










terms  of  CO2  emissions  and  transport  costs.  This  will  be  done  through  an  empirical 
study  of  the  relevant  transport  performed  by  Grieg  Logistics  in  2010.  The  researcher 
will also make an attempt to establish a potential water‐based transport system for the 
transportation of oil related equipment on the Norwegian coast. In managing this task, 
the  use  of  established  research,  literature  and  publications  is  an  important  input.  In 















to  Panalpina  without  any  significant  changes,  and  the  base‐to‐base  operations  are 
performed as before, implying that the utility of this research is sustained.  
1.1.1 SHIFT – Shifting Transport From Road To Sea 
The  initiating  idea  behind  this  project  is  that  environmental  awareness  will  be  a 
dominating  force of change  in  the global economy, both  in  the short and  the  long run. 
The objective of the project is not to conduct another research on the topic such as many 






































for a modal shift  from road  to sea. Specific and sustainable  (i.e.  sufficient cargo 
volume) trade routes will be investigated along with uncovering the main criteria 
for  moving  cargo  from  road  to  sea.  For  securing  adequate  and  relevant 
information,  the  industry  partners  themselves  will  identify  cargo  particularly 
suitable for modal shift.  
 Case  study:    Based  on  existing  transport  operations  from  industry  partners 
(and/or  the  baseline  established  in  WP3;  the  AS‐IS  description),  the  main 
objective of  the WP  is  to establish  industry specific  case studies. By developing 
new  configurations  of  existing  transport  operations  (“TO‐BE”  transport 
configurations),  knowledge  and  understanding  of  how  changes  in  supply  chain 










The  thesis  is  divided  into  5  separate  parts  with  a  total  of  9  main  chapters.  A  brief 
description of the purpose of each part is presented under.  
1.2.1 Part I – Introduction and Methodology 
Part  1  provides  the  reader with  an  introduction  to  the  research  topic  in  chapter  1.  A 
brief description of Grieg Logistics and SHIFT is also provided. The methodology of the 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research  is  present  in  chapter  2,  including  research  questions,  research  design,  and 
research method. 
1.2.2 Part II – Literature review 



















































Research  questions  are  necessary  to  clarify  what  is  being  studied,  and  guides  the 
literature  search,  the  design  of  the  research,  the  data  collection,  the  analysis  and  the 













































2011,  pg.  79).  According  to  Bryman  and  Bell  (2011,  pg.  82),  well‐defined  research 
questions  are  clear  and  understandable,  are  researchable,  connect  established  theory 
and research, are linked to each other, contribute to knowledge, and are not too broad 
or too narrow. 







Grieg  Logistics  requested  a  student  for  completing  his/her master  thesis  as  part  of  a 












 Within  Grieg  Logistics  portfolio  of  cargo  transported,  which  has  the 
potential of being transported by sea? 
 Which main flows of this specified cargo type is most suitable for a shift? 
3. How  must  a  short‐sea  shipping  service  be  designed  for  it  to  be  an  attractive 
option to land‐based transport?  
 How  does  research  and  legislative  work,  both  nationally  and 
internationally influence the establishment of short‐sea shipping services? 
 From  the  transport  customer’s  perspective,  what  must  be  offered  from 










how  to  analyse  the obtained data  in order  to  answer  the  research questions  (Bryman 
and  Bell  2011,  pg.  40).  The  technique  used  to  collect  the  data  is  called  the  research 
method  (Bryman  and  Bell  2011,  pg.  41).  The  literature  describes  several  different 
research  designs,  divided  into  two main  categories  of  research  strategies:  qualitative 
and  quantitative  research.  A  quantitative  research  is  a  “research  strategy  that 
emphasizes  quantification  in  the  collection  and  analysis  of  data”,  whilst  a  qualitative 
research “emphasizes words rather than quantification” (Bryman and Bell 2011, pg. 26‐
27). The differences in research strategies imply different research designs. The nature 
of  the  research  questions  defined  above  implies  that  the  most  appropriate  research 
design  for  this master  thesis  is a combination of qualitative and quantitative research, 
carried out as a case study. The thesis is divided into one part concerning the qualitative 
characteristics of  short‐sea  shipping and how  to  achieve  a modal  shift  (questions 1,  3 








“Reliability refers  to  the consistency of a measure of a concept”  (Bryman and Bell 2011, 
pg.  158).  A  study  consists  of  different  stages  such  as  data  collection  and  analysing.  A 
reliable analysis will repeatedly  lead to the same results,  i.e. give consistent measures. 
Reliability  is  important  in  both  qualitative  and  quantitative  research,  however  it  is 
  24 














The  data  in  a  research  can  consist  of  both  primary  and  secondary  data,  and  the  data 
sources can be both  internal and external. Primary data  is  collected by  the researcher 
through  interviews,  surveys  and  observations,  which  provides  firsthand  information. 
Secondary data  is already existing reports and documents on a subject, were someone 
other  than  the  researcher  has  collected  the  data.  The  data  can  be  qualitative  and 
quantitative. Internal sources are sources within a firm or organisation,  i.e. employees, 





The  data  used  for  the  completion  of  this  research  can  be  classified  as  primary  and 















































The purpose of  this  chapter  is  to establish a  theoretical  framework. The  review starts 
with defining short‐sea shipping and intermodal transport. The second section tries to 
establish  an understanding of why  short‐sea  shipping has  failed  in  the  competition of 
transport. Then a preview of short‐sea shipping is provided,  including cargo flows and 







The definitions differ  from study  to study, and depends on how wide  the scope  is and 
how many details are included.  
Paixão and Marlow (2002) defines short‐sea shipping as the use of feeders, ferries and 
bulk  carriers  and  tankers  less  than  3000  dwt  operating  as  part  of  a  broken  logistic 
transport chain in the geographical area from the Barents Sea via the North and Baltic 
sea  down  to  the Mediterranean  and  Black  Sea  (figure  6).  In  this wide  area,  short‐sea 












According  to  a  project  conducted  by  U.S.  and  Canadian  governments  and  businesses 
“shortsea  shipping  is  the  use  of  vessels  of  varying  size  and  type  to move  freight  and/or 
passengers  to  and  from  destinations  that  do  not  require  an  ocean  crossing.    This  may 
include voyages that are both domestic and international in nature and that occur along 
coastlines, rivers, or lakes” (IMTCP, 2004).  
These  different  definitions  provide  an  understanding  of  the  scope  of  a  short‐sea 
shipping  service.  In essence,  SSS  is  the movement of  goods and/or passengers by  sea, 
between both national and international destinations without crossing an ocean. Within 





Intermodal  transport  systems  and  ‘intermodalism’  is  two  important  concepts  when 
discussing short‐sea shipping.  Due to the nature of the shipping service and its inability 
to  travel  on  land,  it  is  evident  that  shipping,  in  most  cases,  lacks  the  capability  of 
delivering door‐to‐door. In order for goods (and passengers) to be picked up where it’s 
sent  from  and  delivered  at  the  recipient’s  location,  short‐sea  shipping  must  be 
integrated  in  an  intermodal  transport  chain.  An  intermodal  transport  system  is 
composed of a “series of components (e.g. road, sea, rail) designed for the efficient transfer 
of  cargo  from  one  system  to  another”  whilst  ‘intermodalism’  “refers  to  the  specific 
elements  in  this  system concerned with  the  transfer of cargo  from one mode to another” 
(Stopford  2009,  pg.  763).  Developing  a  sustainable  short‐sea  shipping  industry  the 
successful integration between different modes in a transport system is crucial.  
 
Intermodal  transport  is often the only option  in global  trade due to  the  long distances 
and the location of the senders and receivers. On shorter distances, however, short‐sea 
shipping  is  often  in  direct  competition with  land‐based  transport  (Stopford  2009,  pg. 
51).  Hence,  it  can  be  concluded  that  intermodal  transport  chains  in  smaller  markets 
require integration between sea and land transport in order for an intermodal system to 
be  a  competitive  alternative  to  a  single‐modal  transport  system  using  only  trucks 
(Paixão and Marlow 2002).  
 
One  of  the main  challenges  of  intermodal  transport  is  the  transfer  of  cargo  from  one 
mode  to  another.  This  transfer  must  be  smooth  and  with  minimum  handling,  thus 
avoiding considerable delays. Chopra and Meindl (2007) emphasises that the “key issue 
in  the  intermodal  industry  involve  the  exchange  of  information  to  facilitate  shipment 
transfer between different modes (…)”. According to Stopford (2009, pg. 52) a seamless 
flow of cargo between modes can be achieved in three ways: 









Intermodal  transport  systems  are  more  detailed  and  complex  compared  to  a  single‐
mode  transport,  and  require  more  planning  and  cooperation  between  the  parties 
involved.  As  a  result,  short‐sea  shipping  faces  fierce  competition  from  land‐based 
transports  such as  trucks, which  can offer door‐to‐door  services with  less  complexity. 
This  generates  great  demands  to  the  organisational  skills  of  short‐sea  shipping 







Kapros  and  Panou  (2007)  describe  an  important  problem  concerning  an  intermodal 
transport  system  including  short‐sea  shipping:  Load  incongruity.  Load  incongruity 
creates  difficulties  trying  to  balance  the  demand  of  many  small  shipments  and  the 
supply of  large  loads. This  is a problem that must be solved  if  short‐sea shipping  is  to 
become a part of a intermodal transport system. To solve this problem it is crucial that 
different players in the transport chain can cooperate with each other. In an intermodal 
chain  this often means cooperation between competitors, which  is not an easy  task  to 
do. An alternative  is  for a  transport service company to offer a  total  transport system, 







transport  policies  has  for  the  last  3‐4  decades  focused  on modal  shifts,  and many  EU 
initiatives,  such  as  REALISE,  PROTRANS,  MOSES,  CARGOEXPRESS,  the  Marco  Polo 
Program and Motorways of the Sea, has been executed, aspiring to strengthen the role of 
short‐sea  shipping.  In  spite  of  all  the  efforts made,  statistics  show  that  though much 




















There  are  some  great  differences  in  characteristics  between  road  and  sea  transport, 
which creates competitive advantages and disadvantages for the two modes. Wergeland 
et.al.  (2010)  found that  the transport customers choose their mode of  transport based 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on  flexibility,  lead‐times,  frequency and costs. On the basis of  these  findings,  transport 
customers will choose road transport since this mode can offer door‐2‐door deliveries, 
has the shortest lead times, with frequencies adjusted to the demand and with no need 
for  cargo  consolidation  in  order  to  achieve  economies  of  scale.  Sea  transport,  on  the 
other  hand,  is  not  very  flexible,  has  longer  lead  times,  with  frequency  dependent  on 
cargo volume and distances, and require high cargo volumes and consolidation in order 
to exploit economies of scale.  
Time  is  mentioned  in  several  reports  and  articles  as  a  great  contributor  to  the 
unsuccessfulness  of  short‐sea  shipping.  In  addition,  several  other  reasons  have  been 
identified as characteristics slowing down the growth of short‐sea shipping as a means 
of freight transport. Some of these are 
 The  type  of  vessels  and  loading  units  used  (Kapros  and  Panou  2007):  Larger 
vessels have the ability to take advantage of economies of scale. However,  large 
ships  will  increase  the  capacity  and  thus  needs  larger  volumes  to  be  able  to 
compete  with  road  transport.  The  lack  of  standard  loading  units  has  also 
stagnated the developments of coastal shipping. 
 Administrative  bottlenecks:  As  identified  by  the  Commission  of  the  European 
Communities  (2004),  administrative  procedures  in  the  shipping  industry  are 
often  too  complex,  unnecessary  and  not  in  harmony  between  different  ports, 
which creates delays. 




 Deficient  integration  with  other  modes  (Commission  of  the  European 




 Image  (Commission  of  the  European  Communities  2004):  perceptions  of  the 
shipping industry as old fashioned and slow hold back the demand for sea freight. 
 















customers  of  road  transport  have  bought  transport  many  times  and  know  the 
procurement procedures well. For these customers it is easier to buy road transport and 
it  is  the most  convenient  choice  (Wijnolst  et.al. 1993).  Shifting  transport  from road  to 
sea can create more administrative work for the transport customer, and it will require 
more and/or better planning (APEC 2007), creating a reluctant attitude towards short‐





The  literature  review  conducted  by Wergeland  et  al  (2010)  revealed  that  an  efficient 
short‐sea  shipping  system  is  dependent  on  the  efficiency  of  the  port  and  terminal 
systems. As mentioned  in section 1.1.1 on page 3,  integration and smooth cargo  flows 









The  distribution  of  fees  between  the  different  modes  of  transport  is  imbalanced.  A 
Norwegian study from 2009 (Ciobanu and Oterhals 2009) presents evidence of uneven 
distributions  of  fees,  dues  and  taxes  between  rail,  road  and  sea  transport. While  rail 
faces  4  dues  and  fees  and  road  8,  shipping  faces  no  less  than  27  dues  and  fees.  In 




Though  the  development  of  short‐sea  shipping  is  primarily  a  job  assigned  to  the 
industries, political acceptance is essential to breaking the barriers. The authorities have 
to  create  a  viable  framework  for  short‐sea  shipping  (Commission  of  the  European 
Communities  2004).  According  to Wijnolst  et.al.  (1993)  the  development  of  short‐sea 
shipping  has  the  potential  to  benefit  both  the  environment  and  the  economy:  “If 




Shipping  has  long  been  labelled  “the  green  mode”,  emitting  less  CO2  per  tonne 
kilometres than its competitor on the road. However, shipping, as well as road transport, 
is subject to regulations concerning environmental issues. Though ships emit low levels 
of  CO2,  ships  are  the  biggest  contributor  to  SOx  and  NOx  emissions.  This  has  led  to 
regulations  concerning  sulphur  contents  in  bunker  oil,  which  again  has  led  to  higher 






wet  bulk  and  is  concentrated  on  the west  coast  of Norway  (Rogaland, Hordaland  and 









was  loaded  or  discharged  or  both  in  ports  located  on  the  west  coast  of  Norway. 
However,  the  overall  picture  is  that  the  volumes  transported  between  the Norwegian 









products,  wood  and  cork,  food  and  animal  feed,  ores  and metal waste,  raw minerals, 









The analysis performed  in  this  research  is  restricted  to  the  traffic between  the supply 









From:  Stavanger  Bergen  Kristiansund 
Stavanger    13 112  2 869 
Bergen  298 806    258 295 
Kristiansund  6 574  7 728   
Table 2 Domestic shipping of wet bulk, in tonnes 
  To: 
From:  Stavanger  Bergen  Kristiansund 
Stavanger    6 514  12 708 
Bergen  41 412    25 579 
Kristiansund  9 777  3 539   
Table 3 Domestic shipping of dry bulk, in tonnes 
  To: 
From:  Stavanger  Bergen  Kristiansund 
Stavanger    8 276  1 493 
Bergen  7 340    5 167 
Kristiansund  1 103  2 760   
Table 4 Domestic shipping of general cargo, in tonnes 
  To: 
From:  Stavanger  Bergen  Kristiansund 
Stavanger    137  350 
Bergen  81    0 
Kristiansund  0  270   
Table 5 Domestic shipping of containerised cargo, in tonnes 




this  is.  Is  it  a  transport  supply  issue  or  is  it  a  low  short‐sea  shipping  demand  that  is 
slowing down  the market  development? A new market  can potentially  be  a  beneficial 
opportunity under the right conditions. 
3.3.1 Domestic freight transport developments 
Short‐sea  shipping  on  the  Norwegian  coast  is  not  growing  as  steadily  as  domestic 
transport  by  road  and  rail.  For  the  last  two  decades,  the  total  tonnage  transported 
domestically has  increased with 1 %. Together with an  increase of 2,2 %  in  transport 









The  figure  shows  that  while  sea  transport  has  grown  steadily  for  the  past  10  years, 
prognoses indicate a slower growth for domestic sea transport in the next 30 years and 

























Truck  322,2  2,5 %  2,4 %  2,1 %  2,0 %  1,5 %  2,0 % 
Ship  36,1  0,7 %  1,0 %  1,3 %  1,4 %  0,9 %  1,0 % 
Rail  7,4  1,5 %  1,6 %  2,2 %  1,2 %  1,7 %  1,6 % 
Total  365,8  2,3 %  2,3 %  2,1 %  1,9 %  1,4 %  1,9 % 
Table  6  Domestic  trends  in  cargo  flows.  In  million  tonnes  in  2008,  and  yearly  growth  ratio.  Oil  and  gas 
excluded (TOI 2011a) 
The  transport  demand  will  increase  for  all  three  modes  over  the  next  3  decades; 
however, road transport will increase its market share. If a modal shift from road to sea 
is  to  be  realized,  shipping  must  be  an  equally  good  alternative  for  road  transport 
customers.  It  is  evident  from  these  figures  that demand  for  short‐sea  shipping  can be 




This  section  will  introduce  the  main  pollutants  from  transportation,  and  how  it  is 
distributed  between  the  different  modes.  Potential  reductions  in  emissions  from  a 
modal shift are also presented.  
3.4.1 Environmental impact of shipping 
Short‐sea  shipping  is a  “trendy” mode of  transport and companies and countries have 
















be accounted  for when assessing  the benefits of  increasing  transportation by  sea. The 
sources  of  shipping  pollution  includes  vessel  oil  spills,  ballast  water  disposal,  anti‐






Emissions  from ships are mainly carbon dioxide  (CO2), nitrogen oxides  (NOX),  sulphur 
dioxide  (SO2),  carbon monoxide  (CO), volatile organic compounds (VOC), black carbon 




gases  in  the  atmosphere  regulate  the  temperature  of  the  Earth.  The  increase  of 
greenhouse gases in the atmosphere has increased the Earth’s temperature, and this is 
commonly  known  as  “global warming”.  Burning  of  fossil  fuels  is  the  largest  source  of 
human‐induced  emission  of  CO2  to  the  atmosphere,  and  the  primary  cause  of  global 
warming (Maslin 2004). 
3.4.1.1.2 NOx 
NOX emissions are  the sum of nitric oxide  (NO) and nitrogen dioxide  (NO2) emissions, 













Though  shipping  services  is  performed  away  from  land,  shipping  emissions  affect  on‐
land vegetation and human health, and “the health impacts are particularly concentrated 
near  coastlines  in  Europe,  East  Asia,  and  South  Asia“  (IMO 2009). Hensher  and Button 
(2003) estimate that “70 % of ocean­going vessel emissions occur within 400 km of land”, 
and 44 % and 36 % of all  shipping  traffic  is present only 93 km and 46 km off  shore, 
respectively  (IMO 2009). This  suggests  an  increase  in  short‐sea  shipping will  possibly 













Corbett  et.al.  (2005)  have  developed  a  model  for  quantifying  emissions  from  an 
intermodal  freight  transport system. The model uses  information about routing, mode 
performance  and  transfer  characteristics  to  develop  an  optimal  intermodal  transport 
chain with  the  objective  to minimize  emissions,  transport  time  or  cost  (Corbett  et.al. 
2005).  The  overall  results  of  this  research  was  that  an  increased  use  of  short‐sea 
shipping  in  an  intermodal  transport  chain  has  the  potential  to  reduce  transport  costs 
and emissions significantly compared to road transport. 
 
Both  shipping  and  road  transport  is  subject  to  emissions  of  environmental  hazardous 
compounds. The  apprehension  concerning  the  level  of CO2  in  the  atmosphere  and  the 
amount of human‐induced emissions of CO2 through the combustion of fossil fuels, has 
















fuel,  from domestic  freight  transport by road and sea (table 9). This shows that heavy 
vehicles and coastal ships have the same amount of CO2 emissions per unit of fuel. SO2 
emissions  and NOX  emissions  are,  however, much  larger  for  coastal  shipping  than  for 
heavy  vehicles.  SO2  emissions  are  76  times  higher  and NOX  emissions  almost  3  times 
higher per unit of fuel for short‐sea shipping compared to road freight.  
 
   CO2 (kg/kg)  SO2 (g/kg)  NOX (g/kg) 
Heavy vehicles (diesel)  3,17  0,02  20,42 





emission benefit of  shifting cargo  from road  to short‐sea shipping. A scenario analysis 
was performed on an intermodal transport chain consisting of a shipping voyage of 635 























encouraging  the  growth  of  SSS,  and  some  disadvantages  detaining  the  forward 
acceleration.  Paixão  and  Marlow  (2002)  have  conducted  a  general  evaluation  of  SSS’ 
strengths  and  weaknesses.  The  study  aims  at  identifying  the  advantages  and 
disadvantages  of  SSS  from  the  users’  point  of  view  in  order  for  SSS  operators  to 
recognize the opportunities and threats for better strategic planning, which will lead to 
“an effective and sustainable shift of freight from road to sea” Paixão and Marlow (2002). 
In  developing  the  short‐sea  shipping  industry  it  is  key  to  recognise  were  the 
opportunities lies, and most importantly to assess the weaknesses so that these may be 
improved. Since short‐sea shipping has proved to be difficult to realise but offers great 
possibilities  for  both  customer  and  company,  the  first  company  that  can  provide  the 




Shipping  in  general  has  a  geographical  advantage  that  supports  the  development  of 
short‐sea  shipping  as  a mode of  freight  transport.    Europe’s  coastline  is  about 66,000 
km4, with 60‐70 % of the industrial and production centres positioned close to the coast, 
offering a great foundation for SSS developments. The coastline of Norway is more than 
20  000  km  long  offering  great  potential  for  establishing  short‐sea  services  along  the 






Second,  SSS  has  a  financial  competitive  advantage,  in  spite  of  the  financial  nature  of 
short‐sea  shipping  as  a  capital‐intensive  industry.  Already  existing  actors  in  the  SSS 
industry  has  a  unique  opportunity  to  develop  intermodal  transport  systems  as  they 





Social  costs  in  terms  of  air  pollution  are  reduced with  the  increased  use  of  short‐sea 
shipping.  Increased  use  of  SSS  will  also  reduce  the  number  of  trucks  on  the  roads, 




There  is  an  unlimited  capacity  of  sea,  which  enables  the  short‐sea  shipping  service 
operators  to  transport  7  days  a  week,  52  weeks  a  year.  This  also  means  lower 





process  down.  Most  importantly,  the  transport  customers  choose  their  mode  of 
transport  not  based  on  these  criterions  but  by  considering  cost,  time,  flexibility  and 
reliability  (Paixão  and Marlow,  2002).  In  addition,  several  other  factors  influence  the 
growth  of  SSS.  These  include  the  fact  that  short‐sea  shipping  is  a  part  of  a  broken 
transport chain. In most cases, other modes of transport must be involved in order for 
door‐to‐door deliveries  to be achieved.  In most  cases  this will  be  road  transport. This 
suggests a change in organisational culture within the shipping industry and less focus 
on sub‐optimisation in a transport system (Paixão and Marlow, 2002).  




handling  times  must  be  eliminated  so  that  the  ports  can  offer  competitive  services 
compared to road operators.  
 
From  these  disadvantages  identified  by  Paixão  and  Marlow  (2002)  and  from  the 































From  the  literature  and  figure  11,  seven  critical  factors  of  short‐sea  shipping  success 
have been identified. The development and focus on these factors will be  important  in 
establishing  a  successful  short‐sea  shipping  service.  In  the  following  each  of  these 
factors are presented and described in greater detail. 
4.2.1 Customer satisfaction 
One of  the most  important  aspects of  a product or  service  is  to  satisfy  the  customer’s 
demand. Pursuing customer satisfaction is essentially what a company must do to stay 
in  business  (Cochran  2003).  From  the  above  literature  review we  can  identify  seven 
service  and  operational  demands  request  by  transport  customers.  It  is  especially 
important  for  short‐sea  shipping  to  at  least  offer  matching  values  of  these  factors 













in delivery will avert  the customers  to choose sea  freight.  It  is  therefore crucial  that a 
shipping service is dependable and punctual. A key to improving reliability is to reduce 
the  risk of unforeseen delays and  to handle  the  cargo with  care  through  standardised 
processes.  
4.2.1.2 Prices 
The  transport  price  is  in  many  cases  the  decisive  factor  for  a  customer.  A  survey 
conducted by SITMA in 2010 revealed that transport customers are willing to consider 
short‐sea  shipping  as  an  alternative  mode  to  road  transport,  but  at  the  same  time 
  50 
demanding  reduced  prices  (SITMA  2010).  Shipping  has  the  potential  to  explore 
economies  of  scale  and  thus  offer  competitive  prices.  However,  this  positive  effect  of 
economies of scale requires large volumes of goods, which is currently not present in the 
market for short‐sea shipping. At the same time, the costs of port services and taxes are 
increasing,  conflicting  with  the  attempt  to  create  a  modal  shift.  Increasing  transport 
volumes  can  be  done  through  consolidation  of  cargo  and  cooperation  with  other 
transporters and customers. 
The  price  issue  can  be  presented  as  a  loop  where  both  parties  (short‐sea  shipping 
company and the customer) are dependent on each other to satisfy the other part. The 
customer  demands  lower  prices  while  the  carrier  require  higher  demands  to  lower 
prices. A possible solution  for exiting  the  loop  is  to agree upon a contract establishing 
mutual responsibilities. 
4.2.1.3 Door‐to‐door delivery 
In  most  cases,  door‐to‐door  deliveries  require  multimodal  transport  when  short‐sea 
shipping  is  involved.  Transport  customers  will  choose  simplicity  over  complexity.  If 
using  short‐sea  shipping  requires  more  planning  and  administrative  work  for  the 
customer  it  will  opt  out  short‐sea  shipping  as  a  viable  alternative.  Door‐to‐door 
deliveries  have  to  be  included  in  the  transport  service  product  and  available  to  the 
customer without causing extra work for the customer. 
4.2.1.4 Time 
Time  is  here  referred  to  as  the  lead‐time  of  a  door‐to‐door  delivery.  The  lead‐time  is 
affected by the transport time, handling time, transfer times, time in port etc. The lead‐
time  is  often  restricted  by  the  customer  and  is  one  of  the  most  important  decision 
variables  when  choosing  transport  mode.  Efficiency  at  all  stages  of  an  intermodal 




will have a  scheduled route with  regular departures  from each port. The  frequency of 
departures  each  week  is  regulated  by  the  demand  for  sea  freight.  The  frequency 
problem  is  similar  to  the  problem  of  transport  prices.  The  customer  demands  higher 
frequencies  while  the  carrier  require  increased  volumes  before  increasing  the 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frequency.  Similarly,  a  contracted  agreement  is  appropriate  to  resolve  the  frequency 
problem.  
4.2.1.6 Flexibility 
Flexibility  is  here  defined  as  the  ability  to  adapt  to  changing  transport  demands.  The 
flexibility offered by road carriers  is very hard  to match. Trucks can provide  the  right 
amount of capacity within reasonable time to a reasonable price and  is able  to deliver 
door‐to‐door with the lowest possible lead‐time. In shipping, flexibility can be increased 
with  increased  frequencies,  which  again  is  dependent  on  cargo  volumes.  A  suggested 
solution  is  that  flexibility  can  be  increased  through  a  higher  degree  of  cooperation 
between the transport suppliers in an intermodal chain.  
4.2.1.7 Easy to buy 




one­stop  shops,  such  as  freight  integrators.  These  shops  should  offer  customers  a  single 
contact point that takes responsibility for the whole intermodal supply chain door to door. 
This  requires  efforts  from  all  parties  but  is  a  win­win  situation”  (Commission  of  the 
European Communities 2004).  
4.2.2 Port efficiency 
Ports are  the  linkage point between short‐sea shipping and other  transport modes. As 
has been mentioned earlier, port efficiency  is an  important  link  in  improving the  lead‐
time  of  intermodal  transport  chains,  and  thus  one  of  the  key  elements  in  developing 








SITMA  (2010)  also  recognises  the  potential  benefits  of  efficiency  in  establishing 
logistical  hubs  or  freight  hubs  at  the  ports.  Efficiency  can  also  be  improved  by 
introducing standardised units for easy transfer and cargo handling.  
4.2.3 Administrative work 
 Administrative work  should  be minimized  in  order  to make  short‐sea  shipping more 
competitive  and  an  attractive  transport mode.  In  SITMA’s  (2010)  survey  information 
sharing  using  Information  and  Communication  Technology  (ICT)  was  one  of  the 
attributes demanded by potential  short‐sea  shipping  customers. Electronic documents 







in  the maritime  transport  industry  in Norway claims  that  the public  favours  road and 
rail  regarding  the current  fee structure. Though  they cannot provide sufficient data  to 
confirm  the  actual  situation,  they  feel  that  the  public  framework  of  competition  is  a 
hindrance for the development of short‐sea shipping (SITMA 2010).  
According  to  SITMA  (2010)  is  the  fee  structure  for  sea  freight  subject  to  higher  user 
financing  costs  compared  to  road  traffic. However,  expenses  related  to  environmental 
costs  are  comparatively  low  for  sea  transport.  In  addition  maritime  transport  has 
significant tax advantages.  
 
SITMA (2010) conducted a case study to examine the  level of  fees  imposed on the sea 
freight industry. The study revealed 10 taxes and fees connected to short‐sea shipping, 




TOI  (TOI  2011b)  has  performed  a  scenario  analysis,  looking  at  the  consequences  of 
reducing  taxes  and  costs  in  freight  transport,  and  then  compared  the  effect  amongst 
  53 
road, sea and rail. The analysis is done for domestic transport of general cargo, and the 
base  scenario  is  based  on  prognoses  for  2020.  The  different  measures  examined  are 
reduced  terminal costs  (50 % reduction  in direct costs and 25 % reduction  in  loading 

















Double fuel fees  ‐9%  +8%  +11% 
Table 10 Scenario analysis of effect on transport work 
 
This  scenario  analysis  shows  that  all  of  the  measures  examined  will  have  a  positive 
effect  on  inland  shipping  transport  work.  Eliminating  the  commodity  fees  will  have 
greatest  effect  on  the  distribution  of  transport work  between  the  three modes. While 
inland  sea  transport work  increases,  all  of  these measures will  reduce  road  transport 
work of general cargo. 
4.2.5 Intermodal focus 
In section 3.1.1,  intermodal  transport systems were described as crucial  in developing 
short‐sea shipping. Creating efficient intermodal transport systems will to a large extent 
require cooperation between the involved parties, including the transport customer and 
the  suppliers  of  transport  on  the  different  legs  in  an  intermodal  chain.  The  European 
Commission  (2001)  suggested  in  2001  a  development  of  a  new  profession  within 
logistics:  freight  integrators,  specialising  in  the  integrated  transport  of  full  loads.  The 
Norwegian  government  emphasises  the  development  of  freight  interchanges  or  hubs 
(Avinor  et.al.  2010).  Freight  hubs  are  important  in  establishing  intermodal  solutions, 
and to eliminate sub‐optimisation in the different transportation sectors (i.e. road, rail, 

















be  dealt  with  and  reduced  in  order  for  a  short‐sea  shipping  transport  system  to  be 








the  combustion  of  LNG  will  cause  emissions  of  methane  so  large  it  can  potentially 
naturalize the benefits of reducing CO2, NOx and SO2 emissions (Gass Magasinet 2011). 
This emission  is especially significant when LNG is combusted  in small engines, and  is 




















This  chapter  is  dedicated  to  describing  how  the  base‐to‐base  transport  of  oil  related 
equipment  is  performed  by  Grieg  Logistics  at  present.  The  scope  of  the  research  is 
limited  to  the  transport  of  oil  related  equipment  between  supply  bases  located  in 
Tananger  and Dusavik  (Stavanger,) Mongstad  and Kristiansund.  The  supply  bases  are 





this  research. A  complete  view of  the  location of  these  supply bases  and  all  the  other 
supply bases on the Norwegian coast in provided in appendix 1.  
5.1.1 Stavanger 






fully  developed,  and  there  is  an  additional  150 000 m2  available  for  future  expansion 





oil  exploration  activities  in  the Norwegian  Sea. With more  than 60  service  companies 
specialising  in  drilling,  fabrication  and  workshop  activities,  sub  sea  and  heavy  duty 
mooring  equipment, NorSea Dusavik  is  the  center  for  supply  and  support  activities  in 




Located  just  north  of  Bergen,  Mongstad  Base  is  currently  the  largest  supply  base  in 
Norway, measured in tonnage and number of ship calls. Fully owned by Frank Mohn AS, 
Mongstad  Base  supplies  Statoil’s  installations  on  the  continental  shelf,  offering  total 
solutions  for  logistics,  repair  and  modification  work  (Mongstadbase  2011,  Norsk 
Oljemuseum 2005b). 
5.1.3 Kristiansund 
There  are  two  supply  bases  located  in  Kristiansund;  Vestbase  and  Kristiansund  Base. 
Vestbase,  which  is  owned  by  the  NorSea  Group,  is  strategically  placed  for  providing 
efficient services to the oilfields off the coast of Mid‐Norway. Vestbase was built in 1980 







The base‐to‐base  transport  is  primarily  oil  related  equipment  being  transported  from 
















The  equipment  is  usually 
transported  in  10‐20  ft  containers 
and  baskets  (pictures  1  and  2),  as 
general  cargo,  and  should  in 
practice  be  easy  to  transfer  from 
road  transport  to  sea  transport. 
However,  the  containers  and 
baskets  used  in  the  oil  and  gas 
business  is not  identical  to  the ISO 
containers.  This  is  because  the 
different  oil  companies  have 
chosen  different  container  designs 
when  constructing  the  oilrigs. 
As  a  result  the  transport 
companies must  use  a  lot more 
effort  when  securing  the  cargo 
for  transport.  Another  issue 
connected  to  the  non‐





efficiency.  It  can  also  limit  the 
capacity  utilization  when 
different  sized  cargo  carriers 




can rent  the equipment, and  is  charged by  the day. After a  customer has  returned  the 

















coast  of Norway,  approximately  280  km  apart. 
It  takes about 4 hours and 40 minutes to drive 
from  Stavanger  to  Mongstad,  including  two 
ferries  on  the  way5.  Grieg  Logistics  has  one 
truck  operating  a  scheduled  route  travelling 
this  distance  each  day.  This  transport must  be 
booked  before  a  preset  time,  charging  a  price 
per tonne. The rest of the transport depends on 
the  demand,  and  are  often  express  deliveries 
loaded at any hour. 
On average a total 10‐15 trucks travels between 




second  largest  in  terms of volumes. For the years 2008 to 2010, 63 181 tonnes where 
transported  by  Grieg  Logistics  between  these  bases  (figure  12).    On  average,  GL 
provided  transport  for  21  060  tonnes  of  oil  related  equipment  from  Stavanger  to 
Mongstad, each year, though there has been a slightly decrease in number of shipments 







This  route  is  also  the  route  with  most  loading  and  unloading  of  cargo  between  the 
supply  bases.  This  is  due  to  the  location  of  other  bases  between  Stavanger  and 
Mongstad, such as the Coast Center Base (CCB) in Ågotnes, Bergen.  








oil  equipment  transported  in  the  period  2008  to  2010, with  a  total  of  67  769  tonnes 
delivered  (including  co‐loadings)  (figure  13).  There  has  been  a  decrease  in  volumes 
from  2008  to  2010.  The  activities  at  Mongstad  Base  has  decrease  as  a  result  of  the 
oilfield activities moving further north, changing the demand for oil related equipment 
to supply bases located further north. 


























Grieg  Logistics’  flow  of  oil  related  equipment 
between  Stavanger  and  Kristiansund  is  a 
medium  sized  one  compared  to  the  six  other 
flows described here. A  total  of  12 035  tonnes 
of  oil  related  equipment  was  delivered  from 






























From  Kristiansund,  a  total  of  13  817  tonnes 
were delivered by Grieg Logistics to Stavanger 
in  the  period  2008  to  2010  (figure  15).  This 
trade  route  is  the  route  with  the  highest 
increase  in  weight  transported,  with  an 
increase of 63 % from 2008 to 2010. Some of 
this  increase  can  be  explained  by  the 




Over  the  3‐year  period,  the  BB  deliveries 
amounted  to 11 388  tonnes, equal  to 82 % of 





















The  driving  distance  between Mongstad  Base  and  Kristiansund  is  approximately  490 
km, and includes 4 ferries when following E39 and Rv60. It takes about 8 hours and 20 
minutes  to  deliver  equipment  from Mongstad  to  Kristiansund7.  The  scheduled  routes 
between these supply bases consists of 2 departures per week. 
  
The  route  between  Mongstad  and  Kristiansund  has  the  second  lowest  volume 
transported over the 3‐year period, with 2 120 tonnes delivered (figure 16). In addition, 




























of  Grieg  Logistics  base‐to‐base  transports,  with  only  1  481  tonnes  transported  in  the 
years 2008 to 2010 (table 17). 



































transported  to  a  supply  base  for  transportation  to  offshore  installations  has  to  be 
returned to the supplier when the offshore installation is done with the equipment. As a 
result,  when  deliveries  are  made  at  the  supply  bases  returning  goods  are  loaded  for 
transport back to its origin. This directional balance in cargo volumes is advantageous in 




of  general  and  containerised  cargo  transported  on  the Norwegian  coast,  presented  in 







 Emphasising  on  environmental  and  financial  performance  of  the  transport,  the 
researcher aspires in this chapter to determine some representational key performance 
indicators which  can  be  compared with  corresponding  KPI’s  for  a  potential  short‐sea 
shipping solution.  
The  environmental  performance  is  limited  to  emissions  of  CO2,  and  is  measured  in 




The  measurement  of  the  environmental  performance  of  the  base‐to‐base  transport 
performed  by  Grieg  Logistics  today  is  initiated  on  the  basis  of  the  Green  House  Gas 
Emission and Energy Consumption (GEEC) mapping. GEEC is a  tool developed by DNV 
(Det  Norske  Veritas),  who  is  a  project  partner  in  SHIFT,  to  map  the  distribution  of 
emissions and energy consumption in a transport system, giving insight to the problem 
areas  and  identifying  potential  areas  of  improvement  (DNV  2011).  The  difference 
between GEEC mapping and other pure carbon emission mappings is the identification 
and visualisation of the energy cost drivers. However, for the base‐to‐base case only one 
































To  conduct  the  environmental  and economic  calculations  it  is necessary with detailed 
information  about  the  base‐to‐base  transport  performed  by  Grieg  Logistics.  For 
simplifications  only  the  transport  assignments  for  2010  has  been  included  in  the 
analysis.  Grieg  Logistics  has  provided  an  excel  file  with  the  necessary  information, 
consisting of almost 10 000 project lines representing a transport relevant to this base‐
to‐base  case.  Each  project  consists  of  one  or  several  assignments,  where  each 





i.e.  transport  loaded  and  delivered  within  the  same  region  (Stavanger,  Mongstad, 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direct  base‐to‐base  transport  delivered  by  truck.  NM  (Norge  Mottatt)  and  NS  (Norge 







































volumes are  thus  included  in  the CO2 emission mapping of  the base‐to‐base  transport. 
Figure  18  depicts  the  problem  in  project  number  73112434.  This  is  a  transport  from 
Stavanger  to Kristiansund,  and  the project  consists of 5  separate  assignments. Two of 
these  assignments  are  being  transported  from  Stavanger  to  Kristiansund,  while  the 
other three are loaded or unloaded or both between these supply bases. The emission of 






gross  tonnage  and  freight  calculation  weight.  Gross  tonnage  shows  the  actual 
transported  tonnage.  The  freight  calculation  weight  is  meant  to  represent  the 
percentage of space used by the cargo and should be a good  indication of  the capacity 
utilization.  These  measurements  can  however  be  deceptive.  Express  deliveries  are 
almost  always  100  %  utilized  regardless  of  how  much  space  is  actually  used.  The 























































The distances  transported are obtained using Google Maps8, and  is presented  for each 
supply bases. The transported distances in 2010 is equal to 6 504 608 km. 
 To Stavanger Stavanger Tananger Mongstad Kr.Sund Kr.Sund 
From Zip Code 4029 4056 4098 5954 6517 6530 
Stavanger 4029    271 690  
Stavanger 4056    290 690 690 
Tananger 4098    278 690 690 
Mongstad 5954 271 290 278  490 490 
Kr.Sund 6517 690 690 690 490   





loading  and  unloading  between  the  supply  bases.  The  tonne‐kilometres  for  each 
transport distance are shown in table 12. 
  TO       
FROM Stavanger Mongstad Kristiansund Totalt 
Stavanger   5 273 922 4 196 221 9 470 144 
Mongstad 5 471 048  260 290 5 731 339 
Kristiansund 4 828 512 146 025  4 974 537 




To  establish  how much CO2  is  emitted,  information  about  distance,  number  of  trucks, 
fuel  consumption,  amount  of  CO2  per  litre  fuel,  and  load  factor  of  each  assignment  is 













   TO          
FROM  Stavanger  Mongstad  Kristiansund  Total 
Stavanger    496 263 541  518 230 987  1 014 494 528 
Mongstad  637 739 430    42 519 918  680 259 348 
Kristiansund  619 077 603  24 829 663    643 907 266 
Total  1 256 817 033  521 093 204  560 750 905  2 338 661 142 
Table 13 gCO2 emissions for all transports (including co‐lodings) 
 
From  these  calculations,  emission  of  CO2  per  tonne‐kilometres  can  be  calculated.  The 
CO2/tkm is shown in table 14. 
 
   TO       
FROM  Stavanger  Mongstad  Kristiansund 
Stavanger    94,10  123,50 
Mongstad  116,57    163,36 














In  table  8  in  section  3.4.1.2  page  33,  IMO’s  (2009)  emission  factors  was  presented, 




Other emission  factors exist  for benchmarking Grieg Logistics’  transport performance. 
EcoTransIT is a tool for comparison of emission and energy consumption related to the 
operation  of  different  transport  modes,  developed  by  Institute  for  Energy  and 
  76 
Environmental Research (IFEU 2008). For a Euro 4 truck the total emission of gCO2 per 
tonne kilometres  ranges  from 63 gCO2/tkm  to 107 gCO2/km (table 16), depending on 


















































As  explained  above,  the  results  will  be  more  realistic  if  only  the  tonnage  of  the  BB 
transports is included, when calculating the tonne kilometres. This is because the prices 
don’t change with the amount of other cargo loaded on the same truck.  As a result the 





   TO          
FROM  Stavanger  Mongstad  Kristiansund  Total 
Stavanger     13 046  5 493  18 540 
Mongstad  18 633    529  19 162 
Kristiansund  6 985  297    7 282 







  TO          
FROM  Stavanger  Mongstad  Kristiansund  Total 
Stavanger     3 791 197  3 790 281  7 581 478 
Mongstad  5 390 896    259 277  5 650 173 
Kristiansund  4 819 890  145 600    4 965 490 










   TO          
FROM  Stavanger  Mongstad  Kristiansund  Total 
Stavanger    17 804 046  14 668 473  32 472 519 
Mongstad  18 404 792    1 134 898  19 539 690 
Kristiansund  17 021 275  1 550 720    18 571 994 






   TO       
FROM  Stavanger  Mongstad  Kristiansund 
Stavanger    4,70  3,87 
Mongstad  3,41    4,38 

















This  chapter  seeks  to  establish  a  potential  short‐sea  shipping  solution  for  the 
transportation of oil related equipment between supply bases on the Norwegian coast. 








The  foundation  of  the  sea‐based  solution  is  influenced  by  Norlines’  and  Eimskip’s 
existing  short‐sea  shipping  service.  These  two  companies  represent  the  transport 















In  order  to make  the  routes  as  realistic  as  possible  it  is  however  crucial  to  take  into 
consideration what the customers of these transports demand from a short‐sea shipping 
service if a modal shift is to be realised. An e‐mail correspondence with an informant at 
one  of  Grieg  Logistics’  largest  customers  of  transport  of  oil  related  equipment,  has 
provided the researcher with detailed information on what is required from a transport. 




The  following  assessment  of  the  critical  factors  of  customer  satisfaction  is  based  on 
information from the informant. 
7.1.1 Reliability 
Reliability  is  very  important  in  the  transportation  of  oil  related  products.  The  cargo 
transported  is  often  being  transported  offshore  after  arrival  at  the  supply  base.  The 
offshore  transport  service  is  scheduled  and  has  fixed  departures.  Equipment  needed 
offshore  needs  to  be  delivered  at  the  right  supply  base  within  the  preset  delivery 
deadline  at  the  supply  base.  The  impact  of  a  delay  in  delivery  can  amount  to  several 
thousand NOK’s in extra costs due to high renting prices on the equipment.  
Small  deviations  in  delivery  time  can be  accepted  in  some  cases,  but  this will  require 
reprioritising of loading and discharging at the supply bases. 
7.1.2 Price 
Though  reasonable  transport  prices  are  desirable,  it  is  not  the  decisive  feature when 
planning  the  transport. Other  factors  that are more  important  include punctuality and 
environment.  
The  informant  was  asked  to  choose  between  road  and  sea  transport  in  different 
scenarios  of  price  level  and  environmental  impact,  assuming  all  other  factors  were 
equal. The scenarios and the informant’s choices are presented in table 23. It shows that 






























wish  to  use  resources  on  procuring  transport  to  and  from  ports.  The  transport  of  oil 
related  equipment  is  not  always  subject  to  intermodal  transport  as  the  equipment  is 
delivered  at  the  same  port  at  which  the  offshore  transport  is  departing  from.  Rental 
equipment, which  has  to  be  picked  up  and  returned  to  the  supplier  located  outside  a 
port, requires transport with truck in door‐to‐door deliveries.  
7.1.4 Time 
The  lead‐time  requirements  vary  with  the  criticality  of  the  equipment  being 
transported,  and  depend  on  the  different  deadlines  at  each  supply  base.  Express 




Transports of  less urgency have  longer acceptable  lead‐times. Such  transports have  to 
be  registered  at  the  transporter  within  a  preset  deadline.  These  deadlines  are  set  to 
match delivery deadlines at the supply bases.  
7.1.5 Frequency 
The  transport  demand  is  dependent  on  the  offshore  operations  on  the  oilrigs.  The 






Flexibility  is  a  highly  valued  feature  of  a  transport  for  this  company.  Changes  in 
operations offshore can take place often and fast, requiring flexible transport solutions 
to  satisfy  the  demand  for  equipment  offshore.  Transport  plans made  one  day  can  be 





procures most  of  the  transport.  In  these  cases,  the  supplier  can  buy  transport  at  the 
same price  and  terms as  the  informant’s  company,  and  the  transport  company knows 
the terms and conditions of the customer.  
7.1.8 Environment 
In  addition  to  the  seven  characteristics  of  a  transport  presented  in  figure  20,  the 
informant was asked to comment on the environmental aspect of transport planning. To 
this,  the  informant  says  that  the  environmental  impacts  always  are  considered when 
planning  transport.  This  is,  however,  in  most  cases  related  to  the  environmental 




NorLines  is  a  short‐sea  liner  shipping  and  logistics  company  with  its  headquarter 
located  in  Stavanger,  Norway,  and  is  the  largest  operator  of  side  port  tonnage  of 
scheduled  routes  within  and  to/from  Norway.  Operating  9  general  cargo  vessels  at 
1500‐4100 DWCC (dead weight cargo capacity) and with more than 600 port calls per 
week to over 70 ports, NorLines has an established market share within the Norwegian 
and  North‐European  short‐sea  shipping  market.  NorLines  is  also  responsible  for  all 
freight  transport with Hurtigruten with daily departures  from 32 ports  along  the  cost 
between Bergen and Kirkenes. By offering additional transport by road, rail and air and 
  87 
warehousing,  NorLines  has  the  ability  and  knowledge  to  offer  their  customers with  a 
complete system for transport and logistics services.  
7.2.1 The vessels 
Norlines  has  three  vessels  appropriate  for  a  short‐sea  shipping  service  of  oil  related 
equipment between the supply bases. These are ‘Nordkinn’, ‘Nordvåg’ and ‘Nordvik’.  
Nordkinn  is  relatively  new  special  purpose  container  and  reefer  vessel,  built  in  2006. 
She  has  a  deadweight  tonnage  of  2  737  tonnes  and  a  speed  capacity  of  16  knots. 
Nordkinn  was  purchased  by  Norlines  in  2009  by  Eimskip,  and  was  formerly  named 
Storfoss.  





suitable  for  delivering  oil  related  equipment  between  the  supply  bases  on  the 
Norwegian  coast.  In  the  following  these  routes will  be  referred  to  as N1  and N2.  The 
vessels  operating  these  routes  are  Nordkinn  on  N1,  and  Nordvik,  Nordvåg  and 
Sunnmøre on N2. Information about the vessels can be found in appendix 1.  
The routes operated today by these 4 ships are shown in the table below (table 2). The 
vessels  pass  the  supply  bases  at  least  one  time  on  either  the  northbound  or  the 
southbound trip.  In addition  it passes several other supply bases (see  list of all supply 
bases  along  the Norwegian  Coast  in  appendix  3), which  offers  the  possibility  of more 
goods being transferred from road to sea. Table 1 and 2 below shows when the ships are 




Port  Day  Port  Day 
Stavanger  Saturday  Kristiansund  Thursday/Friday 
Mongstad  Saturday evening  Mongstad  Saturday 






Port  Day  Port  Day 
Stavanger  Tuesday  Kristiansund  Saturday 
Mongstad  Thursday  Mongstad  Sunday/Monday 




Eimskip  is  an  Icelandic  shipping  company  founded  in  1914,  almost  100  years  ago.  It 
started offering shipping transport to and from Iceland, and has developed into a total 
transport  solution  provider  with  offices  and  agents  strategically  located  in  North 
America, Asia and Europe. Focusing on “forming an unbreakable transport chain from the 
shipper to the receiver”, Eimskip has a service portfolio consisting of reefer forwarding, 
general  forwarding,  warehousing,  coldstorage,  inland  transport,  air  freight,  project 
services and other logistical activities.  
7.3.1 The vessels 
Eimskip  CTG  operates  several  liner  and  spot  vessels.  Three  of  these  vessels  are 
appropriate to consider when establishing a liner service for the base‐to‐base transport: 
Holmfoss, Svartfoss and Irafoss. Holmfoss is a liner vessel “specially developed to operate 
with  general  reefer  cargoes  in  exposed  sea  areas, with  relatively  high  speed  and with  a 
high  comfort  level”  (Eimskip,  see  appendix  4).  Built  in  2007,  she  is  the  newest  vessel 
included  in  this  research.  The  deadweight  tonnage  of  Holmfoss  is  2  500  tonnes. 
Svartfoss  is  also  a  liner  vessel,  built  in 2005 and has  a  capacity  of  2 750 dwt.  Irafoss, 
built  in 1991, has a capacity of 1890  tonnes. See appendix 4  for complete  information 
about the vessels.  
7.3.2 The routes 
Eimskip  operates  North  Atlantic  liner  services,  connecting  Iceland,  Norway,  Faroe 
Islands,  Newfoundland  and  Greenland  to  the  continent  and  the  rest  of  the  world.  In 












Port  Day  Port  Day 
Stavanger  Friday  Kristiansund  Thursday 
Mongstad  Friday/Saturday  Mongstad  Saturday 










On  average,  the molecular  structure  of  a  typical  bunker  oil  is  C15H32,  i.e.  15  carbon 
atoms and 32 hydrogen atoms connected in a chain. The emissions of CO2 are estimated 
using CO2 conversion factors provided by IMO (2005) in table 27.  




Type of fuel  ISO Specification  Carbon Content  gCO2/tonne fuel 
Diesel/Gasoil   Iso 8217 Grades DMX through DMC  0,875  3 206 000 
Light Fuel Oil  Iso 8217 Grades RMA through RMD  0,86  3 151 040 
Heavy Fuel Oil  Iso 8217 Grades RME through RMK  0,85  3 114 400 
LPG  Butane  0,81  3 030 000 
LPG  Propane  0,81  3 000 000 
LNG    0,80  2 750 000 
Table 27 CO2 conversion factors, gCO2 per tonne of fuel (IMO 2005) 
8.1.2 Emissions of NOx 













































   Holmfoss  Irafoss  Svartfoss  Nordkinn  Nordvik  Nordvåg 
Dwt  2 500  1 890  2 750  2 737  1 450  1 450 
Load capacity (90% of dwt)  2 250  1 701  2 475  2 463  1 305  1 305 
Fuel consumption (tonnes)    
   Diesel/Gasoil  23  73  150  21  UNKNOWN  UNKNOWN 
   Heavy Fuel Oil  140        126  UNKNOWN  UNKNOWN 
  
Tonne‐kilometres                   
   100 %  10 260 000  7 756 560  11 286 000  26 051 861       
   70 %  7 182 000  5 429 592  7 900 200  18 236 303       
   60 %  6 156 000  4 653 936  6 771 600  15 631 116       
   50 %  5 130 000  3 878 280  5 643 000  13 025 930       
   40 %  4 104 000  3 102 624  4 514 400  10 420 744       
  
Total gCO2  509 754 000  234 038 000  480 900 000  459 740 400       
gCO2/tkm                   
   100 %  50  30  43  18       
   70 %  71  43  61  25       
   60 %  83  50  71  29       
   50 %  99  60  85  35       
   40 %  124  75  107  44       
  
Total gSO2  21 054 384  9 429 264  19 375 200  18 987 696       
gSO2/tkm                   
   100 %  2  1  2  1       
   70 %  3  2  2  1       
   60 %  3  2  3  1       
   50 %  4  2  3  1       
   40 %  5  3  4  2       
  
Total gNOx  24 220 170  10 847 070  22 288 500  21 842 730       
gNOx/tkm                   
   100 %  2  1  2  1       
   70 %  3  2  3  1       
   60 %  4  2  3  1       
   50 %  5  3  4  2       




NorLines  and  Eimskip  have  not  provided  sufficient  data  to  estimate  costs  per  tonne‐
kilometre.  The  financial  performance  of  short‐sea  shipping  will  thus  be  based  on 






  Min. price  1000‐1999 kg  2000‐4999 kg  5000‐9999 kg  10000 kg < 
Stavanger‐
Bergen  
2141  1645  1511  1237  1196 
Stavanger‐
Kristiansund 
2636  2027  1862  1547  1481 
Bergen‐
Kristiansund 
2636  2027  1862  1547  1481 
Table 29 Transport prices of short‐sea shipping, NOK / tonne (NorLines 2011) 
 
Comparing  these  prices  with  the  transport  prices  provided  by  Grieg  Logistics,  an 
estimation of financial performance can be calculated. Table 30 shows the differences in 
transportation  costs  assuming  a  roundtrip  delivering  40  tonnes  of  cargo  from  each 
supply base to each supply base, which is the average delivered volume to and from each 
base  given  a  frequency  of  4  deliveries  per  week,  operating  52  weeks  per  year.  The 
























work  for  2010.  Equivalent  numbers  has  been  estimated  for  a  potential  short‐sea 
shipping  analysis,  which  is  used  for  comparing  the  CO2  efficiency  of  each  of  these 
transport modes.  




  Road  Holmfoss  Irafoss  Svartfoss  Nordkinn 
gCO2/tkm  115,9  82,8  50,3  71,0  29,4 
gSO2/tkm  0,0  3,4  2,0  2,9  1,2 








Nordkinn  emits  43  470  gCO2  per  km.  A  roundtrip  by  ship  from  Stavanger  to 
Kristiansund thus emits a total of 24 343 200 gCO2. Assuming a 100 % cargo transfer of 
transport  of  oil  related  equipment  from  road  to  sea,  with  a  frequency  of  three 
departures per week, the average tonnage on each roundtrip is 327 tonnes. This gives a 
total  of  183  120  tkm.  Provided  these  figures,  the  estimated  emission  from  oil  related 
































These numbers  show  that  even with a 100 % cargo  transfer using  the  cleanest vessel 
available, the CO2 efficiency is much higher for the short‐sea shipping solution than for 
road  transport.  This  does  not  support  a  modal  shift  for  transporting  oil  related 
equipment between the supply bases. 
The  analysis  and  estimates  presented  in  this  research  does  not  include  oil  related 
equipment to and from other supply bases than Stavanger, Mongstad and Kristiansund. 
The other  supply bases  receives and  sends  transports of oil  related equipment, which 
volumes  are  not  included  in  this  research.  Broadening  the  scope  could  increase  the 
transported tonnage without increasing the transported distances remarkably and thus 
reduce the CO2 emitted per tonne‐kilometre. 
According  to  the  informant  from  the  transport  customer’s  company,  transport 
agreements were established with two transport companies. If the volume transported 
by the other company was consolidated with the volume transported by Grieg Logistics 


































This  emission  of  NOX  per  tonne‐kilometre  is  14  times  higher  than  the  estimated 
emission factor from NOX emissions per tonne‐kilometre for a heavy truck (NTM 2011). 
 
The  results  presented  above  suggest  that  road  transport  of  oil  related  equipment  is 
more  environmentally  friendly  than  short‐sea  shipping,  considering  emissions  of  SO2, 
NOX  and  CO2  per  tonne‐kilometre.  Reductions  in  shipping  emissions  can  be  achieved 
through consolidation of cargo and through new LNG technologies. A modal shift is not 
financially  justified  either, with  possible  higher  transport  costs  for  short‐sea  shipping 
than for road transport. 
In addition to the environmental and financial , the other six critical factors of short‐sea 
shipping  success  have  to  be  included  in  the  establishment  of  a  short‐sea  shipping 
  100 
solution.  The  environmental  impact  is  only  a  small  piece  of  the  picture,  and  is  not  an 
exclusive  cause  of  short‐sea  shipping  success.  Customer  satisfaction  should  be  the 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focus, as the demand of the transport customers sets the foundation for how to 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Appendix 1 – Supply bases on the Norwegian Coast12 
Starting from south: 
Norsea AS Tananger, Tananger 
Norsea AS Dusavik, Stavanger 
AS Stord Base, Stord 
Coast Centre Base (CCB), Ågotnes 
Mongstad Base, Mongstad 
Fjord Base, Florø 
Kristiansund Base AS, Kristiansund 
Vestbase AS, Kristiansund 
Helgelandsbase AS, Sandnessjøen 
Nordbase AS, Harstad 
Polarbase AS, Hammerfest 
Kirkenesbase AS, Kirkenes 
 
 
 
 
 
                                                        
12 http://www.petro.no/maritim/modules/module_123/proxy.asp?C=256&I=13546&D=2 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Appendix 2 – Estimates of CO2 efficiency of cargo ships (IMO 2009) 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Appendix 3 – Screenshot of Excel Spreadsheet 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Appendix 4 – NorLines’ vessel operating on N1 and N2 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Appendix 5 – EIMSKIP CTG’s ships operating on the Norwegian 
coast 
 
HOLMFOSS – liner vessel (http://eimskip.com/no/About/Vessels/H%C3%B3lmfoss.html) 
 
 
GENERAL INFORMATION 
• Port of registry St John's 
• Flag state Antigua and Barbuda 
 
The vessel has been specially developed 
to operate with general reefer cargoes in 
exposed sea areas, with relatively high 
speed and with a high comfort level. 
 
Some features of the vessel: 
• Handle dry cargoes with 
individual temperature in 
each cargo hold, totally 5 holds 
on three decks 
• Transport containers and 
refrigerated containers on 
open deck 
• Loading/unloading by using 
forklifts in the cargo 
holds and two cargo lifts 
operating between cargo 
deck levels and quay level 
  
Owner – Eimskip, Iceland 
Builder – Myklebust Verft AS, Norway 
Design – MM 80 Reefer MK II, Multi 
Maritime AS, Norway 
 
 
CLASSIFICATION 
DNV +1A1, Reefer (‐270C/+320C), 
Container, Ice 1A, EO 
 
 
MAIN DIMENSIONS 
Length over all ‐ 79,99 m 
Length between p.p. ‐ 78,15 m 
Breadth moulded ‐ 16,00 m 
Depth to shelter deck ‐ 9,10 m 
Scantling water line ‐ 6,10 m 
Design water line ‐ 5,75 m 
Service speed ‐ 15 knots 
 
HOLDS DIMENSIONS 
Hold 1: 463 m2 
Hold 2: 355 m2 
Hold 3: 497 m2 
Hold 4: 390 m2 
Hold 5: 475 m2 
Total m2:  2,180 m2 
Total cft: 190,716 cubic feet 
 
MAX PERMISSIBLE LOADS 
Tween deck and 3rd deck: 2 tons per m2 
Tanktop: 1,5 tons per m2 
 
CAPACITIES 
Dead weight at dwl. 2500 t 
Gross tonnage international: 3500 GRT 
Net register tons: 2092 NRT 
 
LIFESAVING & PROTECTION 
MOB‐boat 6 persons, 40 hp outboard 
engine 
Life rafts 2 x 12 men on each side 
 
CONTAINER CAPACITY ­ BOAT DECK 
40 ft containers 14 
 
 
 
ACCOMMODATION 
Capacity 11 persons 
‐ 1 man cabins 9 
‐ 2 men cabins 1 
Picture  6  Holmfoss 
Source: 
http://www.marinetraffic.com/ais/cz/shipdetails.
aspx?MMSI=305082000 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Facilities: Mess/saloon, smoker’s saloon, 
change room, trim room, sauna, galley, 
freezing‐ and refrigerating room for 
provisions and laundry. 
 
REFRIGERATION CAPACITY 
Net capacity pr. Hold: 
‐ 1 1,330 m3 
‐ 2 865 m3 
‐ 3 1198 m3 
‐ 4 976 m3 
‐ 5 1199 m3 
Net volume, total 5568 m3 
Hold temperature ‐27 Celsius 
 
REFRIGERATION PLANT 
The cargo holds are cooled by means of 
gravity air circulationg cooling coils 
installed under the deck. The coils are 
designed for pump curculation of CaCl2. 
The refrigerating machinery system 
consists of two automatic Brine Chiller 
Units. Each York unit is equipped with a 
screw compressor, an electric motor (for 
frequency control), a shell and tube 
condenser, and a plate type brine chiller 
with separator for flooded operation of 
the chiller. The refrigerant is R717. 
 
SIDE LOADING SYSTEM 
One watertight side door (TTS) located 
Port side 
‐ port size 6,6 x 9 m 
Two separate operated cargo lines 
‐ elevator platform size 3,05 x 1,4 m 
‐ elevator capacity 2 x 4,1 t SWL 
‐ elevator speed 24 m/min 
‐ lifting height 12,0 m 
‐ quay heights 5,3 to 12,1 m ab. base line 
 
MACHINERY 
Main engine 
‐ 3000 kW at 600 RPM 
‐ HFO at 380 CSt/500C 
‐ reduction gear with PTO for shaft 
generator 
Propeller 4000 mm, CP, 133 RPM 
Rudder Hinze Flap Rudder 
Steering gear 2 x 450 
Side thruster, forward 500 kW 
Side thruster, aft 350 kW 
 
POWER PRODUCTION 
Diesel generator 
‐ 2 x 738 kVA, 1800 RPM, 450V, 60 Hz 
Shaft generator 
‐ 1200 kVA, 1200 RPM, 3 x 440V, 60 HZ 
 
NAVIGATION & ELECTRONICS 
Two radars (3/10 cm), ARPA, DGPS, 
GPS, AIS, eletronic chart system, voyage 
recorder, gyro compass, magnetic 
compass, autopilot, echo sounder, speed 
log and TV monitoring system. 
 
COMMUNICATION 
GMDSS radio, GMDSS VHF, VHF, Navtest 
receiver, telefax, GMS phones, UHF and 
TV satellite antenna. 
 
ALARM and MONITORING 
Standard automation (E0) system for 
monitoring, alert and control of 
machinery and systems. 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SVARTFOSS – liner vessel (http://eimskip.com/no/About/Vessels/Svartfoss.htm
 
Picture 7 Svartfoss 
Source: 
http://www.marinetraffic.com/ais/shipdetails.as
px?MMSI=304882000 
GENERAL INFORMATION 
Tonnage / Capacities:  
DWT  2750 mts 
GT  2995 mts 
NT  1332 mts 
DWCC 2550 mts 
 
MAIN PARTICULARS  
Built  Vaagland Båtbyggeri AS  2005 
Class  DNV*1A1 Reefer / Container, Ice 
C, E0, World Wide 
LOA   79,90 m  
LPP   78,10 m  
Beam  16,00 m  
Draft Summer 6,45 m  
 
CRANES     
1 crane:  50 tonn ‐ 23 meter  / 12,5 tonn 
‐ 25 meter 
 
SIDEDOORS  
1 sidedoor on port side  
Beam 6,40 meters 
2 lifts a 4,1 tons 
Tide: high water 1 meter – low water 7 
meters. 
Forklifts:  
3 x 2,5 tonns  + 1 x  2,0 tonns electric 
forklifts. 
 
 
 
MACHINERY  
Main engine   Alpha 3060 kW   
Propeller  Diameter 4,0 m turnable   
Rudder  Becker  
Bowthursters  Brunvoll 2 electric 
350+500 kW  
Aux. engine  2 x 600 kW  
Shaftgenerator  1 x 1000 kW  
Service speed loaded  16.0 knots  
Service speed ballast  17.5 knots  
 
CARGO CAPACITY 
Holds                Sq.m.     Height      Volume   
Tanktop           474 m2  2,79 m     1327 m3 
Main deck        370 m2  2,35 m       870 m3 
Main deck        500 m2  2,35 m     1175 m3 
Shelterdeck     395 m2  2,50 m       988 m3 
Total               1739 m2                    4366 m3  
 
Weatherdeck:  680 m2 
 
Temperature can be runned seperatly 
for each compartment,  –27° C / +32C 
 
CONTAINER CAPACITY 
Deck 28 x FEU + 2 x TEU (58 teus) 
30 reefers plug 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IRAFOSS – semi spot/liner vessel 
(http://www.marinetraffic.com/ais/shipdetails.aspx?MMSI=304637000) 
   
 
 
Picture 8 Irafoss 
Source: http://www.marinetraffic.com/ais/shipdetails.aspx?MMSI=304637000 
   
 
 
